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Torsatrons 
Nakajima, N. 
Considered are the characteristics of the lo-
cal magnetic curvature in currentless L = 2 
heliotronftorsatrons allowing a large Shafra-
nov shift. Such characteristics are investigated 
from the following expression of the magnetic 
curvature: 
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and Fig.l. Here n is the unit vector along 
the magnetic field line and '\1 1. is the gradient 
perpendicular to the magnetic field line. The 
L = 2 heliotronftorsatrons have two types of 
magnetic curvature. One is due to the toroidic-
ity, and the other is due to the helicity of the 
helical coils. The vacuum toroidal field is in-
versely proportional to the major radius, which 
leads to -the fact that the inside (outside) of 
the torus COJTesponds to the locally good (bad) 
curvature from the viewpoint of the toroidicity. 
As is understood from Fig.1, the flux surfaces 
are approximately expressed by the rotating el-
lipses. The magnetic field strength increases 
(decreases) in the minor radius direction near 
the short (long) axis of the ellipse. Thus, from 
the viewpoint of the helicity the region near 
the short (long) axis of the ellipse corresponds 
to the locally good (bad) magnetic curvature, 
which leads to the dependence of the magnetic 
curvature due to the helicity on the vacuum 
magnetic configuration. 
From superposing the both types of magnetic 
curvature, the outside region of the torus in 
the poloidal cross section shown by the upper 
figure of Fig.1, where the long axis of the el-
lipse coincides with the major radial direction, 
corresponds to the locally most bad magnetic 
curvature. On the other hand, in the outside 
region of the torus in the poloidal cross section 
shown by the lower figure of Fig.1, where the 
short axis of the ellipse coincides with the ma-
jor radial direction, the local bad curvature due 
to the toroidicity is canceled by the local good 
curvature due to the helicity. In the vacuum 
field shown in Fig.1, the outside of the torus 
in the upper figure corresponds to the locally 
bad curvature in all the flux surface, and the 
outside of the torus in the lower figure does 
to the locally good curvature except near the 
magnetic axis. 
The magnetic curvatures due to both the 
toroidicity and the helicity change as {3 in-
creases. Even if the change is small of the 
magnetic field strength due to the diamagnetic 
effects, the local magnetic curvature signifi-
cantly alters through the large deformation of 
the magnetic flux surfaces due to the Shafranov 
·shift shown in Fig.l, which is understandable 
from the operator '\1 1. in Eq .1. Therefore, the 
change of the local curvature according to the 
pressure is strongly dependent 'On the vacuum 
rotational transform and the pressure profile, 
both of which influence the magnitude of the 
Shafranov shift. In the finite-{3 configuration 
in Fig.1, the influence of the local magnetic 
curvature due to the helicity is weak near the 
magnetic axis with the tokamak-like magnetic 
shear and is strong near the plasma periphery 
with the stellarator-like magnetic shear. 
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Fig.l Equally spaced ( 7/J, B) meshes on some 
poloidal cross sections for (A) a vacuum 
configuration and (B) a finite-{3 configuration. 
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